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Abstract
We compared the transfection efficiency of four types of positively charged liposomes com-
posed of (i) N-(α-trimethylammonioacetyl)-didodecyl-D-glutamate chloride (TMAG), dilauroylphos-
phatidylcholine (DLPC), and dioleoylphosphatidylethanolamine (DOPE) (1:2:2 molar ratio); (ii)
3β [N-(N′, N′-dimethylaminoethane)-carbamoyl] cholesterol (DC-Chol) and DOPE (3:2 molar
ratio); (iii) dimethyldioctadecylammonium bromide (DDAB) and DOPE (1:2.2 molar ratio); (iv)
N-[1-(2,3-dioleyloxy) propyl] -N,N,N-trimethylammonium chloride (DOTMA) and DOPE (1:1,
w/w; lipofectin). Luciferase gene was used as a reporter gene. Among the cationic liposomes used,
the liposomes composed of TMAG, DOPE and DLPC showed a much higher efficiency of plasmid
DNA entrapment than the other cationic liposomes tested. In the absence of serum, the cationic
multilamellar vesicles (MLV) and small unilamellar vesicles (SUV) composed of TMAG, DOPE
and DLPC gave highly efficient transfection. On the other hand, MLV, dehydration-rehydration
vesicles (DRV), and SUV liposomes prepared with the mixtures of DC-Chol and DOPE showed
similar levels of transfection efficiency. However, the cationic liposomes composed of DDAB and
DOPE showed inferior efficiency, whether in the form of DRV, SUV or MLV. The transfection
efficiency of lipofectin was also low. In the presence of serum, on the other hand, a consider-
able (about 30-50%) amount of transfection activity was still observed at 10% fetal calf serum in
the cationic MLV and SUV composed of TMAG, DOPE and DLPC. Cationic MLV, composed
of TMAG, DOPE and DLPC, can transfect plasmid DNA, not only in the adherent cell lines but
also in the suspension cell lines. These findings indicate that the transfection efficiency of cationic
liposomes is affected by the lipid composition, the type of liposome, or the presence or absence
of serum. They also indicate that the cationic liposomes containing TMAG, DOPE and DLPC are
efficient vectors for gene transfer into cells.
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